Mechanistic basis for the chemopreventive effects of black raspberries at a late stage of rat esophageal carcinogenesis.
The present study used a postinitiation protocol to investigate molecular mechanisms by which black raspberries (BRBs) influence the late stages of N-nitrosomethylbenzylamine (NMBA)-induced esophageal tumorigenesis in rats. F344 rats were injected with NMBA and then fed either control diet or a diet containing 5% BRB powder. Control rats were injected with DMSO/water (20:80), the vehicle for NMBA. Esophagi from control, NMBA- and NMBA + BRB-treated rats were collected at 35 wk for histopathological, molecular, and immunohistochemical analyses. Treatment with 5% BRBs reduced the number of dysplastic lesions and the number and size of esophageal papillomas in NMBA-treated rats. When compared to esophagi from control rats, NMBA treatment led to the differential expression of 4807 genes in preneoplastic esophagus (PE) and 17 846 genes in esophageal papillomas. Dietary BRBs modulated 626 of the 4807 differentially expressed genes in PE and 625 of the 17 846 differentially expressed genes in esophageal papillomas towards normal levels of expression. In both PE and in papillomas, BRBs modulated the mRNA expression of genes associated with carbohydrate and lipid metabolism, cell proliferation and death, and inflammation. In these same tissues, BRBs modulated the expression of proteins associated with proliferation, apoptosis, inflammation, angiogenesis, and both cyclooxygenase and lipoxygenase pathways of arachidonic acid metabolism. Interestingly, matrix metalloproteinases involved in tissue invasion and metastasis, and proteins associated with cell-cell adhesion, were also modulated by BRBs. This is the first report of the effects of berries on the expression of genes associated with the late stages of rat esophageal carcinogenesis.